


a AN@ ~propofol~ Injectable ~rnu~sio~ is a sterile intravenous 
ic agent that is used to induce and maintain generaI anesthesia; 
onaf anesthetic ~~hni~ues~ sedate ventilated atkmts receiving 

intensive care; and induce conscious sedation for surgical an diagnostjc procedures 
in and outside of operating theaters.21 

The product is formulate in a carrier consisting in large of a soybean oil-in- 
water emulsion that cant ns f % propofol. Prop0 le emulsion is a 
n~npyrogeni~ anesthetic that is ad~nist~red by si repeated ~~travg~o~s 
injections or by continuous infusions. 

ulation of ~~~IVA~, w id not contain the a~t~~j~rub~~~ 
additive disodium edetate, was initially approved for m~~eting sn Qctober 2, 1989 
through an NDA (No. W-627) for use as an anesthetic in ou atient and inpatient 

sed upon adequate and wall-controlled studies demonstrating its safety 

is te~ina~~y sterilized in vials, ampufes, and prebilled singes 
dist~bution, and, when used under the conditions prescribed 
adherence to a~prop~at~ aseptic handling te~hni~ues~ it is 

the DIPIXIVAN Z formulation is a fat-based 
T however, it is s fe to extrinsic microbial 

c~nta~natio~ if used improperly. 

gly, the o~gi~a~ fo~u~ation of ~~~IVA~ was marketed in the United 
a single-use parenteral product and users were advised to observe strict 

aseptic techniques and to discard unused ~o~iuns of the duct within the required 
tinle limits. 

the paunch of the otiginal ovation of ~~~A~~ however, ICI 
aceuticals ~which Iater became neca ~ha~aceuticals~ and the FDA began to 

receive reports of infections associated with the failure of health care providers in the 
united States to use appropriate aseptic techniques when handling ~~~IVA~. The 
resows incfu d descriptions of serious inflations in multiple patients, raising the 
concern of Zeneca, the FDA and the Centers for Disease Control and Prevention (“the 



0 

the potential effect it could have on m icrobian growth. 

~gtwee~ June 1990 and February 1993, the conducted investigations at seven 
with unusual outbreaks of bloodst infections, surgical site infectiorts 

acute febrile episodes after surgical procedures * ~~R~A~. The study 
sed on the descri tion of four clusters of post o ve infections in four states 

and c~n~luded~ in each case, that contamination occurring from propof~l 
administration was caused by ext~~s~c ~onta~natjon arising from ~shandl~~g of the 
product, Y ~~ecjfi~a~~y, the investigations the CDC indicated that 
m jsuse of the duct included the f&.n-e to change lines ~pprop~at~~y, 

recommended time periods of syringes containing DPRIVAN, 
e other aseptic techniques. In additions the CDC concluded that 
been ~onta~nated time of manufac d that the 
were the resuh of i er handling of th 

TV In response to adverse event reparts, Seneca, with tidance from the 
C, issued revise labeling,s and su~~ess~v~ “Dear QOC 

an. extensive, continuous educational campaign to warn health care ~rufessiona~s of 
the risks associated with ~a~~~re to ~~i~ta~~ aseptic handling techniques. 

* t of concerted educational efforts by Seneca, which were encouraged by the 
A, there was a reduction in the number of cXusters of fever and 

~~fe~~ion that had been seen in assoc~atjon with the rn~sha~d~~~g of DPRXVAN in the 

neca several changes to the ~ab~~~ng of the original formulation of 
AN to address the concerns associated with the ~sh~nd~~ng of the drug w~jch 

were c~~~~~cat~d by press &eases as weif as direct mailings to health care personnef. 
The Company also issued revised Package inserts to accompany the “Dear Doctor” 
etters, which include more specific dir~ct~ons regarding proper ha~d~~~g techniques and 

r~n~w~d ~~~nders arding the maintenance of aseptic techniques in the package insert. 

& Letter from Nancy 3% Nazari, M.D., Medical ~o~unicat~ons, Stuart 
euticafs, to Medical colleagues (July 6, 1990); Letter from Marcy E. Nazari, 

~o~un~cat~ons, Stuart Pha~ac~ut~ca~s, to Medical Colleagues 
(Feb. 5, 1991> ~wa~~~g health care ~~rsonn~~ of PostuPcrative ~nf~ct~o~s caused by 
faihrre to observe Proper aseptic techniques and subsequent contamination of the original 
fo~u~at~on of DIPRIVAN). 



wever, this ~~sha~ mpletely eradicated, an usters of 
serious adverse events continued to be reported.” 

@  1x3 mgetings with resented ~~~~~at~o~ regarding its extensive 
anges and educatkmal a~t~v~ti~~~ ~~tho~g~ the 

A agreed that Seneca had made s~bsta~t~a~ efforts and had achieved some success, 
ained concerned that the misrrse by ~ractjtj~~~rs ~~~~d contkme and 

conduct research to determi whether an excipient could be 
~~~at~Q~ ta address these ri 

* Seneca th~~~f~r~ ~~~d~cted a ~~~be~ of c inkal studies that ulti 
ia!, EDNA, could be added to propofol without affecting its safety and 
d an these studies, I?DA approved an sNDA for a new fu~~~at~~n of 

NAN with EDTA on June 11,1996. 



ostsurgical Infectious 
Contamin 

gent -- Cal 
y and Michigan, 1990 

the ~~s~~ta~ infections Program in CBC’s Center for ~~f~ctj~~s 
rts of four clusters of ~~sts~rgi~a~ infections actor hyp~~h~~c 
attests after a variety af clean or ~lean-~~~t~~ated surgical 

~r~~~d~res. These i~f~~t~~~s~rea~ti~ns have been reported from four states and have been 
associated with three different pathogens. This report s~~a~zes the relitinary resulfs of 
i~v~stigat~~~s ~~nd~~t~d at four hospitals. 

g an g-day petiod, five patients al d~ve~~~ed ~ta~hy~o~~~~~s 
al ~~~~d ~~f~ct~~~s ~~~~ f~~~uw~~g clean s ical prucedures. All patients 
ver and surgical wound infection within 12-72 hours of surgery. AI1 S aure’us 

isolates had the same phage type. An ep~d~~~~ugjc ~~vestigati~~ ide an 
~~trav~~~~s a~~s~h~t~~~ prapofal ~~~~van~r*~~ delivered by an infus att~~da~~~ 
by QW a~~sthesi~l~g~st as risk factors. A throat culture of the ~rn~l~c~~d ~~sth~s~~~~g~st 
grew S. aortas; the isolate had the same phage type as that recovered from the patients’ 
wounds. 

~~~i~~is~ S-day p ffereent surging ~r~~ed~r~s at 
one has iaped C tions and/or e~do~htha~~t~s. An 

~st~gat~~~ identify mp and ~re~~at~~n 
one a~~sth~siu~~gist as risk factors for infection. A iew of anesthesia 
~~rn~r~~s breaks in aseptic technique during preparation of the anesthetic. 

Cultures of unopene ampules of propufol from the same lots being used at the hospital were 
negative. Further studies to identify the source of C. albicans are ongoing. 

two patients who each ~~de~e~t different surgical procedures 
af developed fever ~t~rnperat~~e greater than or equal to 0.4 C (greater than or 
23 I?)) and hy~e~e~s~~~ (systolic blood pressure (BP) greater than or equal ta 226 
tolic BP greater than or equal to X08 mm within 2 hours f~ll~wjng surgery. 
s recovered after aggressive supportive th An e~ide~u~~gic i~vestigat~~~ 



/’ ..*c-* 
ru~ofol by infusion pump and prep~at~on uf the infusion burns by ane 

nurse anesthetist a sk factors for the reactions, he same ~nf~s~~n pump, syzygy, and 
ere used in the two patien cultures of the propufol s~~~tio~ infusing 

cund ~atient’s reactions grew ~~raxel~a usloensis, and endu~uxi~ assays 
mebocyte Iysate assay method detected ~9~~-~~~~ ng!mL of end~t~x~n. 

u-ftures and endutoxin assays of unopened arn~~~es of prupufol. frum the same lot being used 
at the hus~~tal were negative. 

4 d 

chiga~. along a 2-week ~e~ud, 13 ~23~~ patients at one huspita~ in whit 
-~untaminated procedures were perfurme eve~uped pustu~erative S. agrees 

isolates had the same phage type. ~~idern~u~ug~c studies identified 
infusion pump and preparation of the ~nf~s~un pump by one nurse 
rs for infective. The risk of ~~fe~t~un was nut increased when prup~fu~ 

bulus inje~t~un without the infusion pump. Cuftures uf unopened 
frum the same lot being used at the uspital were negative. ~~~t~res of 
ficated nurse anestheti t grew Se aureus; phage typing is lending. A 

rucedvres revealed t at when propaful remained in the infusion pump 
e surgery it was used during the next surgical prucedure. Reported by: 

, I.,os Angeles County Dept of Health Svcs; G ~~the~ord~ IJ!EI, 
Svcs. R ~~~~, DVrtl, B Francis, &ID, State ~p~de~ulug~st, 

Health. K Gensheimer, MD, State ~~~de~ulug~st~ Maine Dept uf 
an SYCS. W MafX, B Robinson, PhD, S Shah, MS, R WiJcux, 

, State ~~ide~o~og~st, igan Dep ublic Health. Center for Dxug evaluation and 
esearch, Food and Drug Administration. Div of Field idemiology Program Office ; 

~us~~tal infections Prugram and Div of Mycotic Diseases, Center for InfectiEbus Diseases, 
CDC* 

Edi s~rn~~ta~~o~s and sodded nset uf blusters of ~ustoperative ~n~~ctiuns 
full lean-~onta~nated surgic procedures in multiple states is unusuaX. All 
eases at all fuur h~s~~ta~s were associated wit f propof& a newly imxhxd 
intravenous hypnutj~ anesthetic agent that received Food and Drug Ad~nistrat~un ~~A~ 

1989. Propuful is a sterile, nunpy genie, white, soybean use-in-water 
by intravenous delivery fur induction (by balus ad~nistrat~un~ and/Qr 

infusions anesthesia, The product has no preservative and ref~geratiun 
is not rec~~e~ded by the manufacturer. 

preli~n~ results of these i~vest~gat~uns 
as extrinsic (i.c=., ~unta~nat~d during man 
ut intrinsic (i.e., cQnta~nated at the time 
igated, different fats of propuful were used, and cultures of 

s from each hospital were sterile. Second, at each hus~ita~, cases 
were associated only with propofof that was administered by j~f~sju~~ using a 60 cc syringe 
in a pump, and pressed by a specific an~st~et~s~a~esthes~u~ug~st. Third, aseptic t~ch~~~~~ 
was nut observed during preparation uf the prupuf~~ fo use during infusion; syringes used fur 
balus administration of propoful were used onty an sin le patients, whereas those trsed in the 
~nf~s~~n pump were usually used un rnu~t~~~e patients. Fourth, since infusions are delivered 



of time, e~t~n~i~al~y ~ont~inat~ng ~~roorganism~ could 
terval and between use in different patients. Gmwth studies ~~~~~~d 
n propofof is inoeufated with low numbers ~~~~~~~2 cf&nL) af S. 

s rapidly proliferate to high numbers (1zfS-IO6 cfukn.L) within 24 beers 

0 relent su~eys anesthe~ja personnel show that aseptic technique and infection contra 
are freque not implemented during ad~n~strat~un of anesthesia (I. ,2). In these 

su~eys~ from 48% to 90% of respondents reused syringes to administer 
patients. The investigation of the current clusters suggests that severe, li 
~om~~i~at~ons may occur in patients as a consequence of breaks in health-care w~~~~~s~ 
aseptic technique in c~~bi~~t~~~ with the use of a drug that is capable of supposing the rapid 

wth of ~croorganisms. These outbreaks underscore the importance of aseptic technique 
~nf~t~o~ control in anesthesia practice. The manufacturer of pru~ofo~, in ~onjunet~on 

with the ITDA, is rev f and package inserts and notifying all ~~sth~~~~~~g~sts and 
nurse ~~~~thet~sts i ates to emphasize the importance of using aseptic technique 
in the preparation and adm~nist~at~~~ of propoful. 

clusters of infections i postu~erative patient suspected to 
with the use of pofol through state heal& departments to the ~~~d~~u~ugy 
itai Infections Program, Center for Xnfectiaus Diseases, CDC; t~~ep~~~e (404) 

63913406. 

2. Holstein IX.& ~amanathan , Albert DB, Mishaps 
s practice proper i~fe~t~~~ control precautions? (Abstract). 
198957 f :A949. *Use of e names is for ~dentif~~at~un a&y and does 

not imply endorsement by the Pubic Service or the U.S. ~~p~~~e~t of Health 
and Human Services. 

uestj~ns or messages regarding errors in fo~at~ng should be addressed to 
mmwr~ @cd=. 



AKS of 1~0sropeFarive surgical-site infec- 
bfOOdStFt2Ffi iIlf~CtiOi3.S ZlFe USUdj thUL@t 
to the SUF@XHl UT the SuF~ica~ p~~CXdi.lk. 

ay md June I990, the Centers fbr Disease Control 
(CDC) were ~uri~ed of the Sj~uIra~euus and sudden 
mset of postoperative ~~fe~t~u~s of the bloodstream, 

ical sites, or other sites involving a variety of organ- 
isms at h~spjtaIs in four states. These outbreaks were 
~~vest~g~ted and traced to the use of a newfy intro- 
duced mesthetic agent, propofo~ (Diprivan, Stuart 
Pha~~la~e~tic~ls, W~~~~~gto~, Del.).’ P~opofu~ is a ster- 
ile, white, ~~~~py~oge~j~, oil-based anesthetic agent that 
is given inrFavenousIy~ approved by the Food and Drug 
Ad~~~~~tra~~o~~ @T&S) and marketed in the United 
States since November 1989, p~opo~o~ is used in the in- 
ducticm (by bolzls ad~~~ist~at~o~~~ and maintenance (by 
drip jnfusi~t~~ of anesthesia. In this paper, we describe 
seven ~~dep~~de~t ~~vestjgatjons that traced the out- 
breaks to extrinsic co~~a~~~at~o~ of propofo~ assocjat- 
ed with Iapses in aseptic re~h~i~ues by anesthesia per- 
sonnel. 

From the W~sp~taf fnfections Program, N;irionaI Center for infecrious Dlseaws 
4S.N 8.. LA.&, M.J A.. M.E.V., D.R.B., S.F,W,, D.A.P., LS . W.R.J.), the Divi- 
swn of Bacterial am.l My&e Diseases (M.M.M.). and the Divisian of Field Ep- 
lden~joto~y. Eprdemiolngy Program Office fP.S.Z.). Centers for Disease Control 
and Preventjon, AIkanta; and the Texas Department of Wealth, Austin (D.M.P.) 
Address reprinr requesrr 10 Dr. Jaws at the Hospital Infections Program, MS 
E-69. Centers for hsease Control and Prevention, I htlll Clifton Rd., NE, Atlanta, 
GA 30333. 



AN data were ~~~~~~~~ wirb the use of standardized farms and an- 
alyzed wi& Epi Info version 5. LS Odds ratios, relative risks, and 95 
percent ~~~~d~~~~ intervals were cakulated~ Fk&er’s exact test or 
the &i-square test was lrsed to compare categorical variables, and 
Student’s t-test or Wilc~xon’s test was used to compare cantinuaus 
VariableS+ 

epidemic periods. In alt. six hospitak in which it was 
evafuated, the attack rate was sig~~~~a~tly greater dur- 
ing the epidemic period than in the period preceding it 
(Table 1). Tfxe epidemic periods faste from 2 to 65 
days (mecfian, 11) (Fig. 1). 

Next, the ~~v~st~gat~~~ focused on the 49 case pa- 
tients who became ii1 during an epidemic period. These 
patients ranged in age from 22 to 90 years. Forty-one 
(84 percent) had infectious complications in which an 
etiofogic agent was isolated, and 8 (16 percent) ha 
acute fe;brilc episodes. Thirty-two (65 percent) were 
women. Twenty-two of the 49 case patients had under- 
gone ~rt~o~~d~~ surgery (45 percent), 10 gynecoloigic 
surgery (20 percent), 9 general surgery (18 percent), 
2 urologic surgery (4 Fercent~, 1 Q~h~h~~rn~~~g~~ SW- 
gery (2 percent), 3 biopsy (6 percent), and 2 other sur- 
gical procedures (4 percent) (Table 2). Of the 41 case 
patients from whom an erioologic agerit was isolated, 12 
(29 percenr) had only bloodstream infections, 18 (44 
percent) only surgical-site infections, and 6 (X5 per- 
cent) bath surgical-site afld bloodstream ~~~~~ti~~s” 
One case patient had a surgkal-site infection and an 
endocardial i~f~~~~~~, Four case patients had otfier in- 
fectims (urinary tract i~f~~~~o~ or e~dup~t~a~~~tis). 



Hospital 2 

CD iz 2 0 75 1 
ii!! 0 10 11 12 13 14 15 16 27 18 19 20 21 22 23 24 25 

The jut~rva~ from the time of surgery to the first pos- four ease patients had signs of sepsis and required vas- 
itive culture ranged from iess than I day to 51 days. apressor support; disseminated intrzswwfar coagula- 
Eight case patients had theis ~#s~ita~jzatio~ profonged tion, acute renal failure, and symptoms of the adult res- 

because af their infections, 20 required rehospitafiza- piratory distress syndrome devekped in all three. At 
tion, and 11 required surgical ~~t~rve~t~~~. Eighteen hospital 7, all case patients bad hypotensia8 (systolic 
had inf”ectious ~~rn~~i&at~~~s distant from the surgi- blosd pressure, G90 mm Hg; mean systofic blood pres- 
cal site. sure, 82 mm Wg), required vasopressor support, had 

Two case patients (4 pemmt) who became ill during th~~rnb~~yt~~~~~a (platejet count, e~U~,~~~ per cubic 
the epidemic period died. At hospitaE 5, three of the millimeter; mean, 7~,U~~ per cubit: rn~~~irn~t~~~ within 



48 hours after Sargent and had elevated concentrations 
of ~bri~~~p~~t products (mean, >tO pg per rn~~~i~it~r~ 
within 24 hours after surgery. 

At each h~spjtai~ there were no sig~~~ca~t differenc- 
etween case patients and controXs or unagected 

surgica1 ~at~e~t3 in sex, age, inpatient or outpatient sta- 
tus, preoperative Americas Society of Anesthesiologists 
score, ~r~o~erat~ve skin ~re~arat~o~, s~rgica~~wo~~d 

class, receipt of ~ro~hy~act~c a~~im~c~ob~al thera~y~ or 
duration of surgery. 

Although a number of potential risk factors were 
~de~ti~ed, ~c~~di~g the use of certain intravenous an- 

ents or other intravenous agents, only the 
receipt of propofol was s~gni~ca~t~y associated witft 
postoperative infectious complications at all hospitals 
(Table 3). At six hospitals, exposure trr a single anes- 



th~sj~lug~s~ or nurse-an st: was a risk factor. At 
ation of a prupafol-infu- 
anesthetist was found to 

rocedurat Revk+w 

Xn generate the practices of anesthesia personnel who 
were imprecated in the outbreaks did not differ from 
thase of other personnel. However, they were found to 
have done at least one of the ~~ll~w~ng~ prepare multi- 
ple syringes of prctpof~l at one time for use throughput 

ay; reuse syringes or ~~fns~~n-purn~ fines, or both, 
an different patients; use syringes of prapofol that had 
been prepared “rp TV 24 hours beforehand; transfer pre- 
pared syringes of propofol between operating rooms or 
facjljties~ sumetjmes fail tc, wear gloves during the in- 
serti~on of intravenous catheters; and sometimes fail to 
wear gloves during procedures that involved touching 
mucous membranes or- pre~~jng or administering pro- 
pofal. At hospital 7, anesthesia personnel were also 

f~nnd not to disinfect the rubber stoppers of XI-ml pro- 
pofol vials before use. 

Microbiologic Studies 

At five ctf seven hospitals, an etiologic agent was iso- 
lated from the case patients (Table 4). fn four of those 
five hospirais, ail avaiIable isofates from the case pa- 
tients were found to be identical by phage-ty~jng fhos- 
pitafs I and 3), plasmid analysis ~hus~~ta~ 51, w sero- 
typing (hospital 6). At the remaining hospital (hospital 
2)) pulsed-field gel ~lectr~~hor~sis~ DNA ~~ger~r~~t~ng, 
and CARE-2 hybridization patterns of C. ~~~~c~#~ iso- 
lates revealed two distinct karyotypic patterns, each of 
which was isorated from two case patients. 

At hospital 1, the same strain of 2.2. GW==US was recov- 
ered from the case patients and from a lesion on the 
scalp of the anesthesio,fogist implicated in the outbreak. 
At hospital 3, the same strain of S. ammu was recov- 
ered from the case patients and the hands of the nurse- 
anesthetist implicated in the outbreak. At hospital 2, 

HoJPlTnL 
No. 

2 

3 

had pattern B$ 

No organism isolated 

OPERATING ROOM .%~a ANESTHESIA PERSONNEL 

CULNRES FROM HANDS 

2. Culture of scalp &ion from Ancsthcsi~ 
ologist A had the same antitntcrob-inl 
susctptibility patlcrn and @iage type 
3s &ares from the case pa&n% 

840~ done 

3’. aureus was isolated frcxn anterior 
nares of36 surgeons, l/7 operating 
rocm nurses or staff members, Q/2 
nurse-anesthctists,Z/?housekeeping 
staff: no isolate had the same phagc 
type as isolafes from case patieals 

Not done 

Not done 

RectaI cultures from Surgeon A and 
Anesthcsiofogist A were negative 

~as~~h~ryng~l cuItures fram Anes- 
thcsioiogist A were negative 

PRa#PaL 

ONOPENED OPENED 
VIAL VlAL 

Negative Nor available for 
fcs~g 

Negatw Negative 

Negative Nor available for 
tesun g 
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C. ~~~~6~~5 was the infectjng strain and a variety of can- 
dida species were isolated km the hands of a number 
of a~~sthe~~o~ogy personnel. Candida species were not 
cumm~n~y recovered from the hand~ash~ngs of anes- 
thes~a ~e~s~~ne~ at other hospitals. Only one anesthe- 
siulogist was colonized with C. al&c~ns; this anesthesi- 
~log~s~ was root implicated in the epidemic, and the 
is&ate was not typed, At hospital 5,E. ~~~~~e~~~~ was 
isolated from the hands a nurse-anesthetist who was 
not ~rnpl~cat~d in the ep mic; this isolate had a plas- 
mid banding pattern th was d~ffere~t from the pat- 
tern of the isolates from the case patients and the pro- 

oful samples. 
Cultures of ~~o~e~~d ampules of prupofol from lots 

in use at h~~p~ral~ 1 thF~ugh 5 were negative. Ampuies 
of propofol in use at the t ime of the outbreaks were not 
availably for analysis at most hospitals. At two hospi- 

s, syringes of propofol in use at the time of the out- 
breaks were available for analysis. At hospital 4, cul- 
tures of ~ropofol from the syringes were positive for 
endotox~~ and grew ~~~~~~~~ os6oensis; only the case 
~atien~$ had received propofof from these syringes. At 
h~~p~~al 5, ctthres af propof from the syringes grew 
the same organism as that isolated from the case pa- 
tients (E. ~~~e~Q~s~. 

ween June ~99~ and February 1993, we investi- 
!P seven Qutbreaks of ~erio~erat~ve or postuperat~ve 
~nfec~j5u~ complications in which epidemiolagic and 

oratory evidence documented extrinsically contami- 
nated prupofol as the cause. Extrinsic contamination, 
c~ntamjnatj~n that occurs during the handling of pro- 
p&al after its manufacture, was suggested because dif- 
ferent lots of ~ropofol were used in each outbreak; cuf- 

res crf unopened vials af ~rupofo~ from the same lots 
the implicated vials were negative; the presence of 

specific nurse~anesthet~s~ and ~esth~siologists and the 
receipt of ~ropofo~, particularly by infusion, were epi- 
dem~o~og~ca~ly associated with postoperative infectious 
com~~icat~ons~ and lapses in aseptic technique by anes- 
thesia personnel were observed or reported. 

Viruses and bacteria have been associated with ex- 
trinsic contamination of j~traveno~s agents.‘“-” Extrin- 
sicaXly constipated ~nfusa~~s have also been associat- 

with ~yroge~~c reactions without bacteremia.‘81’9 
wever, no other single intravenous agent has been 

associated with such wi pread outbreaks of extrinsic 
co~tam~~at~o~ or has n contaminated by such a 
wide vari of organisms. 

Severa operties inherent to pFOp&3~ contribute to 
its extrin contamination, The active ingredient, 2,6- 
d~~sopropylpheno~, is formulated in an emulsion of soy- 
bean oil, glycerol, and egg Lecithin. Lipid emulsions, lip- 
id-based anesthetic agents, and propofol support rapid 
microbial gro~h at room temperatures,“-24 whereas 
most i~trave~o~s~y administered anesthetic or sedative 
agents are not ~~pid*based and do not support rapid 
microbial grQw~k. 24n26 Unlike most other intravenous 

a~e~thet~c§~ propoful contains Tto preservatives or anti- 
microbial agents to retard bacterial growth, and refrig- 
eration is not recommended by the manufacturer.27 

Before 1991, propofol was available only in 20-ml 
glass ampules, and anesthesia personnel drew up the 
c~ntcnts of several ampules into a single syringe for use 
in an infusiun pump. In 1991, prspofol became avail- 
able in XI-ml and 200~ml rubber~to~~ed vials. Use of 

er vials was intended to decrease the risk of ex- 
trinsic contamination by obviating the need tu use mut- 
tiple ampules of propofof during the assembly of an 
infusion pump. However, the larger vials look like mul- 
tidose vials, and our investjgat~~ns revealed that the vi- 
als are sometimes being used for an extended period of 
time, for more than one patient or procedure, and to 
refill syringes meant to be used only once. 

Our inves~gat~ons revealed a number of anesthesia 
practices that could co~t~bute to the extrinsic contam- 
ination of propofol. Despite the written recommenda- 
tiovts of professional associations, such as the America 
Society of Anesthesiologists*8 and the American Asso- 
ciation of Nurse Anesthetists,2” which specificaBy advo- 
cate the use of aseptic techniques during the handling 
of medications, several authors have reported poor 
compIiance with aseptic techniques and infection-cou- 
troS practices by anesthesia ~erso~ne~.35-3~ Contarnina- 
tion of multidose viaIs,15J7v38 use of a single syringe to 
administer medication to different patients,39 assem- 
bfing infusion eq~pment far in advance of use,@’ and 
contamination of syringes and catheters’* have aXX been 
imprecated in other outbreaks, Studies show that m m  
of multidose vials can cause co~t~~~atio~ of the med- 
ication in the viaP and that contamjnat~on can occur 
during the opening of a glass vial whose surface has not 
been disinfected. 41 Injecting medications into intrave- 
nous catheters can cause syringes tu become contami- 
nated even if the needle is changed,424 so that using 
common syringes to administer medication to different 
patients can transmit infectious agents. fn other out- 
breaks unrelated to the use of propofol~ anesthesia per- 
sonnel have been identified as the carriers or source of 
the outbreak.4749 

The contamination of intravenous agents as a result 
of the anesthesia practices noted above may not always 
result in the appearance of ctinical disease because 
many intravenous agents do not support bacterial 
growth. with propofol, however, and potentially other 
~~~id~ba~ed intravenous agents, contam~natju~ of the 
agent with even very smalt numbers of organisms may 
result in clinical disease. Therefore, the ma~ufactur- 
er’s recommendations for the use of propofol must be 
carefully followed, including appropriate djs~uf~ctio~ 
of the surface of the neck of the amp&e or the rubber 
stopper in a vial before use, preparation of ~ro~ofu~ 
just before use, use of aseptic handling procedures, 
and restriction af the use of an ampule or vial to a sin- 
gle patient,2’ 

After the first report in 1990 of four CDC investiga- 
tions demonstrating the risks of propofol use and the 



necessity for strict aseptic techniques in the handling 
of this ane~~heri~~i the manufacturer sent letters to 
all registered a~estbesio~~g~sts, nurse-anesthetists, and 
chief p~arrna~i~~~ in the United States informing them 
of these outbreaks and the risks of extrinsic contamina- 
tion of pro~~fu~. The manufacturer also revised the 
product label and package insert to stress the impar- 
ranee of the use of aseptic techniques and to warn users 

at prapofol. can support rapid microbial growth.27 It 
also broadly advertised the requirement for aseptic 
techniques in promoti~na1 and instru~tiona1 materials. 
Despite these efforts, injune 1993 we were informed of 
another autbreak in which two eaths occurred. This 
outbreak was ~~n~ed to the use o pr~p5~5~ from the re- 
~enrly jntr~duc~d XI-ml rubber-toppe 
1994, we were informed of two more pro~ofo~~asso~iat- 
ed outbreaks in different states. 

We continue to receive reports of sporadic episodes 
of fever, infe~tian~ or sepsis thought to be associated 
with ex~ri~s~~aIIy contaminated propofol. Between July 
1989 and May 1994, the FDA received reports of 38 
blusters of fever or infection (or both) involving 155 pa- 
tients in 20 states that were thought to be associated 
with pro~ofo~ use (FDAz unpublished data). At feast 
fotrr patients who received propoful have died. 

/‘- i \ 

The magnitude of the problem has probably been 
underestimated. Most infections in surgical patients are 
rh~ughr to be related to the surgeon, surgical proce- 
dure, or pastoperative care. The associatian of infection 
with the use of an agent such as ~r~~ofol or a proce- 
dure such as anesthesia may not be appreciated. Pro- 
~ofo~-associated outbreaks may remain unidenti~ed 
unless an unusual organism is isalated from one ur 
more patients; the infections occur in unusual settings, 
such as among patients undergoing clean, uncomplicat- 
ed surgical procedures; the infections are clustered 
among a group of patients; signs of infection occur dur- 
ing or soon after surgery; unusual endatoxin reactions 
occur ~erio~erativeIy~ or the index of suspicion is high. 
The receipt of smaller doses af infective organisms may 
lead to milder iUness or a delayed onset of symptoms 
that go undetected. We suspect that only larger out- 
breaks or those associated with serious or Iife-threaten- 
ing outcomes have been identi~ed, whereas smaher or 
less severe outbreaks or single episodes of illness asso- 
ciated with contaminated propofol may not have been 
identi~ed, 

\ ‘-._._. 

Despite the initial recasts of propofof-associated out- 
breaks and the education efforts by the rnan~fa~t~r~r, 
the number of cIusters of infection or fever associated 
with ~ro~ofo~ use reported to the FDA rose steadily 
from 1991 through I993 (FDA unpublished data). In 
1993, pro~of~l was approved for USC as a sedative in in- 
tensive care units. The availability of prapofol in Iarger 
vials and the approval of its use in the intensive care 
setting, coupled with ~~~t~~ue~ ourbreaks and the re- 
current linkage of such outbreaks with the non-aseptic 
handling cd’ ~~o~ofo~ by anesthesia personnel, suggest 
that further efforts are required. 

Studies suggest that attempts to educate anesthesia 
personnel and revise their in~~ct~un-~~nt~#~ practices 
have not always been suc~essf~l.~~ However, we strong- 
ly recommend increased efforts tu educate anesthesia. 
personnel about the need for aseptic techniques and 
basic infection-control practices. With the i~trod~~~i~n 
of propsfol into busy inpatient and outpatient settings 
where aseptic practices may be kss rigorous and mui- 
tidru~resistant organisms are ~~mm~n~5~,~2 the risk of 
extrinsic contamination may be higher than in the 
operating room. Access to ~ra~ofo~ in these settings 
shoufd be restricted to those educated in its unique 
properties and handling requirements. 

Infe~tiu~-control ~ra~t~tiuners~ anesthesia personnel, 
and others must maintain a high index of suspicion for 
episodes of infection or fever in patients who receive 
propofol for general anesthesia or sedation. Infections or 
acute febrile episodes thought to he associated with pro- 
pofof use should be reported through state health de- 
partm~nts to the Wospitaf Infections Program of the 
CDC at (404) 639-6413 and to the FDA’s ~~~Wat~~ 
m~di&al-products removing ~rogr~ at 1 ~~~~FDA- 1088. 
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the Bvision of Sacterial and Mycctric Diseases, CI>C; to Diane 
M. Simpson, M.D., RLD., I%xas Department of Health; to Syro~ j. 
Etancis, M.D., IlIinois Daparrmmt of P&&c Health; to Wj~li~~ 
H. I-M, M.D., M.P.H., j ames Altamirano, M.D., M.R.W., Barbzea 
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&xause the great majority of teicvision and radio news programs now 
begin at 5 p.m. Eastern time, the Journnl’s embargo time for these media 
has been changed from 6 to 5 p.m. ~~dn~sday~ beginning with the Jufy 5 
issue. The embargo time for the print media will cantinuc CO be Thursday 

morning, the day of publication. 


